family" proteins because they possess only one of the Bcl-2 homology (BH) domains. These include Bid, Bim, Harikari, Noxa, and a number of others. In response to environmental cues these proteins engage another set About 2.2 billion years ago, as the oxygen levels on the planet were rising, a new sort of life-form emerged, of proapoptotic Bcl-2 members, the Bax subfamily forged from a shaky alliance of what were to become (which includes Bax, Bak, and probably Bok), loosely the mitochondria and the remainder of the cell. The residing on the mitochondrial outer membranes or in protomitochondria brought respiration to the partnerthe cytosol. The interaction causes the latter to oligoship, and with it the power to kill the new cell through merize and insert into the mitochondrial membrane the production of reactive oxygen species, a mechanism (Eskes et al., 2000). Here the complex acts to trigger of cell death that still exists throughout the eukaryotes. the sudden and complete release of cytochrome c and However, it was about 1.5 billion years later, as multicelother proteins from all of the mitochondria in the cell. lular animals emerged, that our story probably begins.
. And yet, Smac/DIABLO is released tion through a different type of apoptosome, one that is assembled and resides on the cytosolic region of the during apoptosis. Therefore, perhaps, the control of Smac/DIABLO release and that of cytochrome c (neither ligated death receptor itself (reviewed in Green, 1998). Upon ligation of the receptor, adaptor proteins such as of which is fully understood) are different, and this may introduce another level of regulation, ultimately de-FADD are recruited, and these in turn recruit procaspases (in particular caspases-8 and -10). By being termining whether a cell lives or dies.
The existence of a second mitochondrial participant in brought into proximity with one another, these procaspases cleave their nearest neighbors and active, mature the apoptotic pathway could shed some light on earlier observations that were otherwise difficult to explain.
caspases form. The active caspases now efficiently . CED-9, the Bcl-2 homolog, cell cycle, death receptors, and the apoptotic pathways, sequesters CED-4 to the mitochondrial membrane and and their regulation may be a key feature of the control inhibits its access to CED-3. Apoptosis proceeds when of cell death. The mitochondria (Smac/DIABLO release) a BH3-only protein, Egl-1, releases CED-4. Other than and the nuclear-derived IAPs are engaged in a life-andusing mitochondria as a scaffold, there appears to be death game of scissors/stone/paper that may be the little similarity between the C. elegans pathway and the vestiges of a very old competition that has gone on for vertebrate pathways we've described. One easy "out" hundreds of millions, or even billions of years. is to propose that it is simply different: CED-9 and Bcl-2 do not function in the same way. However, we are faced 
